This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 




LACK BORDERS 



• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

^BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

CN 1239103 A 19991222 CN 98102506 A 19980617 200031 B 

Priority Applications (No Type Date) : CN 98102506 A 19980617 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
CN 1239103 A ' 1 C07K-014/765 

Abstract (Basic) : CN 1239103 A 

A process for 'producing human serum albumin by recombinant DNA 
technique, especially to the synthetic human serum albumin gene 
composed of yeast biased sex codons, is new. 

INDEPENDENT CLAIMS are also included for the following: a 
recombinant expression vector, yeast host cells carrying the 
recombinant expression vector of the gene and obtained by transforming 
said vector, and the process for producing human serum albumin with 
said yeast host, especially the methyl nutritive yeast host in 
secretory mode . 

Dwg. 0/0 

Title Terms: PROCESS; PREPARATION; RECOMBINATION; HUMAN; SERUM; ALBUMIN; 

COMPRISE; YEAST; BIAS; SEX; RECOMBINATION; DNA; TECHNIQUE 
Derwent Class: B04; D16 

International Patent Class (Main) : C07K-014/765 

International Patent Class (Additional) : C12N-001/19; C12N-015/14; 

C12N-015/65 
File Segment: CPI 



[i2] tif 

[21] 98102506.4 



[51] Int. a* 

O07K 14/765 
C12N 15/14 C12N 15/65 
C12N 1/19 
//02Nl/19,C12Rl: 
84 





1999 *F 128 22 B 


[U]»?F* 1239103A 


[22]**B 


98.6.17 [2l]*«* 98102506.4 




[71]*«A 








200031 ±$7ti*»&» 288 20 




















#«5#^S 2 15 27 S WfflJUft 14 M 



1 



[57]J» 

**W2i«»«DNAa*^AjiL»ea&» 



I 

o 
o 



CO 



tt * I 5 * * 



( AMF ) WiBUr^mHSAAdttWlM^i. ( 3 ) 

Mut~*sto. 

10. W DNA fifflft^^Ajfll* 6 £fc *&0T« 



ift m 4J 



^«j*^#«14^iii^^W^^ait^^6t)AJllLtt^Se*0, 8S*i? 

^jMi^as^^ffl^isiwia^ft^sc^Ajiii^e 
AMeaa ( hsa > jiAjfii«fis±ni^sfii, ^a^jm 

£&g6MM 50 % ftAWjE*^3ffi*#T, AJfil^fiaeA^m# 

& »^Ajii»eaew&fim»^a*?6tt. fcaajBifc«Mc±j«r+ 

S^HSAfPg^ftlftlft^g; B-^flff. ATO^jm#3a»^a. # 
# pT^/KM^^, 4tfn, IF^m. Sift, A 

\n-x&&mm&M&vc&? B hsa isi*am dna 

«, B«rBOTttffl&-a*^:«t*^HSA. 

Lawn#A( Nucleic Acids Research 9:6105, ( 1981 ) ) ft Dugaiczyk ^ 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) ^Sj^HTtSWAJdlJUfS 

aewaa^sii^TKttwiftffw. ««#swtt«w*ai««tt hsa 

*K£tttf$I, J^ttHSA£A58S>r^S&J&tt. 66000 

jgum wsij^Ad hsa $m hsa ^^mmm=m^mm^ 
^msiHSA^DNAian^ijg. i^w^A^ 



&MmR$ftxmttm&&gtw&m. dna ^^m^r^mmM 

HSA . m#\, Barns »&7MJE#AIffiWj|&*#* HSA ft mRNA , 
MitraRNAflMS, «iX.$t^g|. KJenow SI 
*ffiiMHSA#j£-fc c DNA ( #J*L&W^ftJ$ijt 0206733 ), #ffij£7S! 

3m ccda ttm®.R$;$i-xM 1 mwj$t&. ms, Amfcasaw 

#^S8*,ttS!J^,JftMttfflIiitt£ft*jBfF1| ( Latta,M.et 
al.,Bio/Technology,5:1309-1314, ( 1987 ) ) ffi ft ^ j$ fl^ f| 
( Saunders,C.W.etal,J.Bacteriol.l69.291 7-2925, ( 1987 ) ) $Jg>&&&£ 

&.mmn^mmim cm mm, cos ttJW&Mj|fii&£«tt, m 

BJW»Ta*ttifc*. fl|»W^*1J$it 0344459 ffi$Ttt£M&£* 

7G#j^tfc, ftMffi&r? aoxi £ $frT&HHlT2. hsa gBftJI&^Aii^ 
4$SH#IIS4t« ( GTSH5 ) aoxi SBEBmsittifctt 

*uwfi, *M§a-**rsMijft£ ( 0.1-5%) 

#^#*f&^Wfis hsa waftttis. siu^si5a##^^ 

HSA 2£frT-£J!)tt«£!ft. Sr#*MW#A^*±«ra(#JiSL Kazuo 
IKegayc,Anal,Chem,69: 1986-1991, ( 1997 )).£*h «^#J$^ 0339455, 
0123544 . 0248637 ffi 0251744 tfe^^JF7^Jffi^W±^Aj(il?f 

dna hsa j^^sr^. 

^/Tiit-^M hsa tE&m\toWj&&r a *. — ssscMaat hsa 
wm^ik. wAHSA*Hw%jmk^aHrT-^j«Am 

fcttll. RJW^!l * if 0329127 m 03 1 964 1 ^SS^T^/RW HSA {f #JfcR 

■■ffKiaw^J. ^Ji^^Jft« : B s SfiiaW^!l^^5!lJa5b : ?( ttfti aoxi , 

AOX2. sfcGALl.lO ) ff5d4«WrtfJK HSA M DNA l¥?d^lll, 



£3b£*fl#*BHSA tttfcfc. BWW^SpJ $ fif 0506040&#T£ ^ A0X2 
Slfi&S&f* A0X2 JggH 1 . 

^ffi^ffl^^^HSA^J^M^T^AW^. ftlfr, £i§#HSA 
WM|( B#^*tJ&5f JP - A219561/1989 K HB^jpJ 5612197 ) 

wiijft^MW^^M^a* hsa rm&ijrm; &z.wt&&m < 1- 

lOOmM ) lSc*«m&«T, M ( 50-70 X: ) tltm& HSA «>ig#t!± 
fcGAiPMfc HSA ft^fe ( HS^J 5132404 ) ; jJD&ftS, 

S, ^ga*f^#S!l«1l69 HSA W^JSfe (HH1?*I 5440018 ) . 

T£Ifc&*k&4&69#anF*#*j4 hsa WiWtllM 

HSA ( rHSA ) ( HS^^lJ 5369020 ) ; GJtAJ8j£ 

rHSA Uft^WJfe (MlfWflt 0658569 ) . 

T*at*£B£j te hsa tttta^&^tt. 3mtt*+fWMSM*«F 

agi[$HSA^H^wia--^sKSft¥a^s!S^'t'^i^5[^7ic 3 F 

Silt, **§8tt-'hB»ft|ltt^±A»#«tt««^ffli^jsaijS 

hsa itw^jfisirt^jiftfit/Si, imm%±Ktom%%±mt &®s. 
m&*m&- g ttw-^Nijasar*. hsa mj&d£fi£ 

w. 

ins ia ( seq id no i ) ffrmMwmftn. 



-^■&g>^& < 1 > yg i gftmm2. { ?&&.}M.tkm®Mfe3}i L Ki$ n ( 2 ) 
i$mmm&<i£mm=p < amf > tirJ5#ai*i£*i hsa t&mrwu*m, 

( 3 ) *E?««*a*#+^5b|B«1tW«fk»jh?«I. GO* ( 4 ) 
^Mut + gcMut«SJ#J. 

a t&E&mxmss. dna iw^AAiteasa* 

> hBWJi«tta±** , ft^j te tt, »±*ir seq id 
no: 2jg>f^fi*tt^jwxjiii»ese. , 

ffl 2 m^«Ajfe»aafi»«tf^^tt£jia&*; 

S3S^ HSA-I JtS«lif^iJ( ±fr ) A*±lt»rttSa£ttff T 

?t) ; 

S 4 ffijj*£ffl5Hi pBKS/HSA-I 

S5fii HSA-n ii-SWSflffJj ( Jifir ) ^Sftftfr^gg^'J 

("Rt); 
0 6 Mtf pBKS/HSA-II 

m 7 mzf hsa-iii ^aaatt**^! ( ±ft) %.&z.mmf&mmmfr 

M <~Rt> ; 
B 8 ajSfiffiffitfe pBKS/HSA-m faffiM; 

m 9 a^fi^^Sfr pBKS/HSA #Jteg; 

S 10 M^M3ii*ii#pPiC9/HSA Wftft; 

a 11 KHSA^K^^'J^»^pPIC9^g6{jSgE^lJ; 



Sl2M^HSA-I. HSA-U. HSA-1U #f£&;£:fcg HSADNA#I£#J 

m i3fiw-&iKWHSASHftE}wis¥*»w*Gsii5 *$t&m 
mam. &m 1 - s ^ys^^^^^^^^^ifiw 

Jt^«*toAq*»1J!#HSA*i&§0, 24. 24 , 48 , 72, 96, 

120 fg 148 /jNBt^^^#tj±^#« io % mm»wtsm&±mf 

W^*4^5'J^A: *&HSA; B: GS1 15 

e93Bj!&tti$#tt±tt; C: ffipPlC9/HSA^WGSH5^ 

new DNAafflftTit^^aigeiR. ^j*x*«iflF»*«*a.^«f» 

Bb&wssa^F hsa 

( Smith,et al. Science 229:1219(1985) ) . ffiR. JfcSUSfi-H^teJgjar. 

E3.J*. M^&m^mm^rM^-mm^^m. $rhsa. 

( aoxi ) SBftfcJga*, 9g9&^SBW^(#ia^H^J^« 
183071 ) . %^«^^-^^NEjft^^^A^nS^Si^ttl%& 

jfe&iB&IR' ( Cregg et al., Bio/Technology 5:479(1987)) , 1&MM%lftttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , K* < &*&£ , ifcH^'(HISs J S*J 
WO90/10697 ) , ffi]E.ifcB^E?*t#^#, #5aSB»r«**»«+J«* 

ii!i«TAjfii^asa 0344459 ) . 

HSA^0##l*fc±£^ Lawn ^AfP Dugaiczyk ^A«re^W#«lf» 



RNAWW^.^B^«*i^XiB^ ttw ^ w ^ w#i:j?fJi 
tf#J^Si*#»SH«fltt^&*. Kerlak^A ( Bio/Technology 

8:939-42,(1990) ) .&jm? »tmmm?mmmm% ; G£*mftw 

B.t rt**»Hft WftjfaJc^tfc^ B.t l$fe*£B 

' W^ifedC^ISj* 50-100 ft. jf§g, Hoekeman ^A^BfrklAftBiaiB3% 
ffi!Tr«it^«T^fJcjffiAJh?»e»6^ltt«»m if* 
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*(*±, nU&X 5'fq 3'*#»JiqAW'h*-lW0ti^BP 5'»ABamHI 
fP Xhol WtfHfc£, 3'»A EcoRI ft Clal g8#JM,&* BamHl ft Clal 
ttAJB : F£83tlW<k FffXhoIftEcoRIjilO^^^^. ^ 

A 3 ftmm ggc in agg ) . #7fc?&£$ft hsa 

&®&mmm*kjfc® c *«±, a&^gBM n xmmnwtjmmft 

HSA £B#J!]&fcfi£j# 1797bp . 

»Ta-^ii'K**w^/a» hsa £B«9s«#w 

SftmRNA'. £»#3H£j£gE*, B»-^^^^ih«^«J??'J^: ( 1 ) 
ATTATTTTAT; ( 2 ) TTTTTATA; ( 3 ) TAG — ( )••• TA ( T ) 

GT- <**AT> ••• TTT . Sit. £#ttfteJS; HSA *HB*. &Wm 

mn, mE.mm&£&&m®mm&&mm. sit, mm+mm-t^ 
ttmit&rm. sjit, «*^§96«?^HSAaB^ijt»TTATAii 



J§ fj^ #*'J ft GGAGG 

i3LM±k/ttwm&&a&t#n. m, &±xmmto s-sgw BamHi 

fP Xhol g&i?J<&&, 3'«g EcoRI ft Clal M®{$L&th. 
509 fP 1109 &#»AT Hindin fP PstlftA ( ffl I B ) . 

£$7 3 't-mftm&mfrmft 6i2b P , 562b P # 7osb P x^m 

HSA-1 , HSA-1I ft HSA-1U M«HM*tfai$* 8 ftttfift 

4»£«&it8#&fcW BamM ft Clal Uttfi^i. 

ftjj&toftgt^m, ftjffffl^iAsitatwsf pcr dna 

HP nr^PJjE^S^W^^ 900bp w DNA as. 

A^^jpjffl oii g o4.o Tm^ffifttHfrMrffattii*. 3£###rT*g 
a 2 sji?a^T*£ss8] hsa 

Wfr^Jft 3 ^#j3»Jj££;*7 HSA-I , HSA-II ft HSA-III W-feJE#«|* 
612bp, 362bp, fP 705bp ft DNA ( #Jftffl 3 » 5, 5R 7 ) . Sfcgtf 

iffiisttDNAgfcjm^ mnm$i&&®R&?im&&, #3A&%m 
iSbtfflto&sterti 13RT7 mmtoMttto p bks 

%J pBKS/HS A-I . pBKS/HS A-II fP pBKS/HSA-III ft) 3 -tMJS® ( # 
JBJ34. 6, #8). R&fiMtt«1'«ftDNA^ai«)6* : ffK*MJS, 
S±i6JRJil!lKlSS*ft*»ljE^aHK3l«l««. #*j&&->Nta»*»jwF>j 
Jg. #iJJ8#tf aWJ»BS3te&j£to Hindin fn Psti «#{k&#£{n&&£l#]/8 
BamHI ft Clal ty%Ms*%1kiklfimm pPKS +. 4 T«DNA jWfcfflTS»*Wfc 
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pBKS/HSA ( S9 ) . $£ifcPJAl&ffl&DH5 a tf&fr^lfc 
tettM, ^£&MSm3HJB'f>ll&DNA. #iyM&^±fcS5jj££-fcj£ 
HSA &mto&=gf¥n, %&&W*£W£tfL&) HSA W^^S^^iS^ 

&R$LlfcA&)iiPli&fo, #JiP pPIC9(Invitrogen). pPIC3(Invitrogen), 
pH!L-D2(Invitrogen) , yYJ32(NRRL B-15891) » pJDB207(Amershan) , 
pJDB219(Amershan). PG4.0(NRRLB-15868), #;£3tTO §«J, R^QtM 
pPIC9 . 

W^RTfflEcdRIfPXholWIIfBifc, ttpPlC9j£*feti)Jg&tt, ^ffl^ 
#SS6ftgM pBKS/HSA *#£!ll$ HSA SB#lfc&&, &J5j80r#i£&?& 

wftfi a tQkmftmm. & lb ia#a¥«± 37 u 

J0rifc^fi&&i*te«^fa±tefc#rFfl dna j¥?>J: 

. ( ii ) ammtta^KB?- ( amf ) M&frnmmmnsA&fo 

#yiJ»DNAJ*ai, EUi 

( Hi ) fc^MliWt^tefiHSiW^fcjh^. 

DNA ^a^»ffiJ»ft^%«SaH^fJE»l^*tfct DNA JFJUM 

^j^WDNAM-aiirBii&^ffittw-aj^ «r&#isjfcf&& 

fiiStttJgfb^WHSAtgRDNAffM ( HSA*H>*K Z^fB»»«rt 

l«*^lirJFJ!!yfl«»liR»l<SySi ( BP Glu-Lys-Arg ) , BHA«T«E¥ 

MTffi^HSA3IH^»ilfciftJg^Em^Ea»r***»««l¥». 
«#SE1^#««fclS(A0X)SH. BttB«**ifcS*&»*fl« l 
( aoxi ) ftMfcRn ( aoxii ) mm. W^AOxaiHMISWSW^ft 



dna ftmM^mM*¥±G&xm& #MJ&m®m&&mvi 

*WSHJg?bS5fe«|geffiWffi^Wll^tt0l, AOXl SB 

Wfif&^HfcESfc. Silt, ftife&HSABlft. tt26»SttfflAOXl(EIIiset. 
al., Mol. Cell.Biol. 5:1 1 11(1985)). 

(IteW.iAWo- a"r.m&mM ( Thomeretal.The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF MmftHE&it& AMF irft't > tttir#J? 

n#&asGg&m7mti\jLmftm8im&i Giu-Lys-Arg mmmt amf t& 

feftn (fe^Leu - Lys - ArgigfiS^ ) 258bp ffjtfg. 

&tu# ) hsa g tijglr&ffitt38&&tt P «C9 

( lnvitrogen ) +ME&*ft&»±ttBtttt&m^\&&Wn&*m 

jnmmttttt asri^igtss^ sHhbitf^hsa mm^mx 
5&MBmz amf mmmi dna ^s»<b»«?s±, w'j±^^^ 

M&&ft®~&m&-$mmk&$. < iP^JSL Rothstein, Methods Enzymol. 
101 :202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:4951(1979) ) & 
»^SlTS±SH«a«f . 1?1£ltt^fle£B$£ttftfliti;4&m DNA 
tDNA^t#|6]#^M, DNA 

Jn*-&q|r*iftW^jSW HSA ^fii^'JW DNA 

^w^aj^^w hsa mnmm dna ^gfefi-s-flinssp^, 

AMF iDXffi^tt DNA tfTg&^SkfcjrrFfcift. mm HSA ft DNA 
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tiff&#t&ttft«W#fc±W. Hilt HSAm#m&S$fr&to&M 

Tms&ffl&vtEn&mr&Bmto hsa mmmm. R%*&M#tomz 
amf uuwm « ^mn&+»n&m#%*&&imM> hsa ^ 
4&. ^ hsa &mfr?m dna tfat^twastai* 

«M5"Jft*»ff Kfgfel ttJm JBPfe* RttEiB***** 8 *® DNA *a. 

hsa w dna ^jig»^ifiai«a^m*±»#», ^^m^ 

HiWifiTDfr) AjbRTMi Invitrogen&fltopPIC9 

5'A0X1 Jg^tfUL a - ®?ftWtM^ &#mi$L&K. 3'A0X1 
HS&Jhtfa. H1S4 0RF, VAOXlftgL. CQLE1 JUHJKA&ft^W* 

#**#W*-»ft*tt*««4»B»W. «»»l|9. Vim Cregg 
( Mol.CeU.Biol. 55:3376(1985)) . tf£ttJ^£tt^A£ttjfeftfb3« 
4ftt4b$& ( ITO , et al , Agric. Biol.Chem. 48:341(1984) ) BA&feSHltt 

#3 Southern £P2E##r?fe ( Sambrook et al.Jvlolecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY,USA, 1 989) 
##fDNA Northern ( Sambrook ^A^XfltSI 

7 *)^#f f WSiljitt HSA tt&IBtt*ft#inj&. 
^Wat-^littSWffl^ifitfM^^jfejRtll^lCffl HSA 

fe^w hsa ^wtt^^Mmfir^miEi. ^Bikmrna^m^m^ 

AM*. ^T*¥»W#S^#JnB±^*»#^^i te a^amDNA 
£fclfrai2JUg, llDAf*iS5ftfftt#*5&Mft&Jk BPfc^lfrac* 

Hgrra) . s 13 iwT^w-friaw hsa mm&&±®mm®-®*i&& 



w-^ftos hsa tofmx&m&&j9i 
mmmTm$L?&%imfc&%m&mz aoxi sbm^?. 

ft»B3K*^iS?BE# aoxi fifd^ £«ntm& amf tbsmn ( Sfc&a 

B^)ft>DNA, S«*tf^jilJ±^Wie«ilS^HSAWDNA^JiJ, « 

Affi^ b»t«**«h» aoxi mmm^±T. t dna n-&±© 

HSA SB. &&4m&&ftBWli!i:ftft?JM^& HSA SB* 

^BJ^WHSASB^'J^Wrt^TIHS^Jv & 

W^BJ6<)fic±^JiliJ^4lcWHSA*H^iJJfAS^W^^JU 

p pic9 ^j^tsffitt^ftiisn^fiminjfii. AMMWfctt^ftfF 

*fH}*IJft'tt DNA #&*T#yJ##T. #^*AW*£«-frJ«« HSA « 

jEtttt&&?J&&tt#ff ftffitt aoxi £Bft S'S^^JW 3'£-^&± 

#iu s-m^spj^ amf a m+mmxmz. 

m&TkmtiaX&jk Glu-Lys-Arg ft 3'£&Si#?iJ± ( #J*LS 11 ) . 

ffiHISC ( GS115 ) IK ARG4* ( GS190 ) ^#&|SSM££#E»rlgJ#ffr& 

mm. &ism-^i&&^i&&±to dna xmfoMttmyte&tJmm 
%&mm®m®.*. ^^m^m^mm^mn paosis uc p pic9,##j 

^ pPIC9 . 
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fl^^ttu/ij^wfciSHssT aoxi j^fiiW^ttDNA fttoomm 
mm&m. aWs**, aox &Btt$&&jgirttft. hm^th^ 

e>ffi&M#£ttffitfiiTng<g-i!| AOXI 

*73t3t^^ HSA ft Mut + H#. S^^fefe^&^WTOa^^ 

±ao)H3, ^©-^^^ife^WDNAjtafi^Bi^^sHa*. && 

±JlPA**3a«l. »Tat3gKt^<fctt. TOJB Southern Ep&SfcMrDNA 
tt-frWftA, ffl Northern *a»^*f?WRj3[tt HSA #j§& 
HSA ^fcfcffig HSA RIM Southern 

t*. flTffl Northern ^»fe»fiafitj^#«fc*£*K7 HSA SH&j**^ 
W«c(#Iffll4). i 

YNB Sic YPD ^ 30 T: 

nrttfflAsittHfifra^ jmM^ hsa , ^mmm^&m^m 
a*-¥w«*r*h-«i* hsa 

*BM3l&. »7iyj*ft»«ft 1 J!tB#ll«j te «tt«&* 3 F, iilWIl 
(U#*^^#ti£&ftnA4?ftMA*&m 

*ji»jfi±fc«jiii«, ^w^Riiiiffej^^^iJiiAagi»iiiB^ 6-i8 -ram 
&*»«c»e hsa w^^»r^»^s±3i«^i±^w^se 

hm^tomnwm. zmimmmu hsa Mm&. 

m hsa . A7a3wtsf4bi«4k^w. %»mm&Uv£ hsa 
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m~m*3% 3,5gtfH&|{&«E, j^M&^&Pj 99.99%. 

^^il^JJS^^^ hsa ti£t&tttfl*J&ytt£A. hsa 

HSA-1 ( 612bp ) , HSA -II ( 562bp ) , *fl HSA-III ( 705bp ) , 

l.HSAJ#ft«)£jfci§£fc 

(l)^T^-fe«^ 612bp HSA £®Z HSA-I , W$fc 

ABI394 H DNA S ( Applied Biosystem Inc. )fic&Mife]§$£ 

OA- 1 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA,2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCT(^AATGGACATTGCT 

GAAGATATTGG GC AAAAGC AATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACGCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTrTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTC^TATAAGTACTTCTTCAAAAAAGTTrCnTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCAC(XATACTTCTATGCCCCGGAGCTACTGTTCnTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

w-ttMitmmm^m ( oa-hoa-s ) }kmmm^m±mm^m^ 
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m?m 2 J9rwtt£jfcfcBfr. ftffl PCR DNA A 

±i£8^£&^S8^^PC*r^#9jHSA-I)t&. trsftSE 

izg-f- pcr RjSttflPt^ajtaA oa-i ft oa-2 ( # lopi K oa-3 ft oa- 

4 ( lOfi I ) „ OA-5 ft OA-6 ( 10^1 ) W.K. OA-7 ft OA-8 ( # IOji 
1 50nl #j£^f*3#j3lJjHlA£j 50nll x PCR^M. 

200n M dNTP ( £ 50n M ) ,1 5mM MgCbft 2.5 Taq DNA X-M. & 
94 C, 10t>;55TC,30^; 72 X:,\ frftfo PCR £&&#T, £ IS &PCR % 
^Wj8^SWK«IMM^6<j4^jR«EDNA>i-g: #ffcA, B. C. 
ftD. j»fi^lA»B, CftD^ljm^M^SSMrt, IHfc»± 

jfefe#a^f pcr ^5a»5j»-*iB[^#rj«w^aE'jRiF. 

ffiffl*«=ar» OA-l ft OA-8 ^*W*«3|«, WfctfJlLtfcPJttJtaE ft 

f tom^mmr pcr Mjmsft* hsa aie w s'ttwjta hsa-i . 

( 2 ) tt&MttpBKS&fcjftffftDHS oHfltftfli^ S0mlLB«# 
, 37 T?gB$Jft# 15 /jMtf. tmm*fc < 5000rpm . 5 ) ifcH*ffl 

fc&^Jfctft&tJ&i?^ 5ml I ( 50 mM M«f, 25mMTris, 10 mM 
EDTA, pH8.0 >+, &€ftfttt'f' jtaA 10ml £r$#)i$?flE II ( 0.2NaOH , 

i % sds ), m^§J*7jc?gt^m lo^^winA 7.5mi ?§?sm ( 3M 

KAc , pH4.8 ) , ffiWl*!^ &K?S+ifc£ 15 fob ( 12000rpm , 10 

) *kmm®. ffi 70 % z.ff^BMtn:%^fi*rft#T imi te &m 

Wtf>. fa0r®$&ffcrtj)OARNAigA ( Promega ) ( 200 ji a/ml ) #^37 
C«30^. ^JS^ffim tt.:ftft.( 1:1 24:1 ) 

tt& #I^ltlH»[rtinAl/10^6<)3MNaAc ( pH4.8 ) fflffltiM3Uft3s 
*4>Jgffi 70 % Z.Bftft*mfe#S9fflMl J f 0. 1ml TE ft 
#WL<P,)mnm pBKS Afi DNA . MfflMttttKAttft BamHI ft Clal 
< # 2 >M«M& DNA > ffl 1 % ^fl&*&fcft#ft#le] 3.0Kb 

( 3 ) M BamHI ft Clal jRp| ( # 1 ^ft ) flBtiMnliT&fttifi!) HSA-I 
ItS ( 4m >,:f*ft HSA-I JtHWSWOj^tt C lji fl )-^$n±^#SS-g]W pBKS 
Aft (&4ui>J&£, ftT4DNAj£&8S( 3#&)#|ET, Tl6TC 7 JC 

JBfFH DH5 aM#tomM&WL ( ODwo^^fO.e ) . &ft&& t H£ffl pBKS 

SffitfftfcHttxtlil. MH^IfeJ:««»^iti^W^ ( iooh 



is 



*d«*fcDNA. ffiBamHlfnClalSS^^DNA, W&m'ft DNA tf&lHj;*: 

'Mo^aae wjE$2risj&gtfr hsa-i ^tommi* p bks/hsa-i . 

£M»#Mffitt pbks/hsa-i tommiW, #&±&Jrm}k+M& dna 

^BljlfcDNA^*Ti2B**fiSWIHR. »e»*»Jtt*«DNA ( 2>i g ) 

^SS, #ficE^W Sanger MUfc&itfe ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring > NY,USA,1989 ) &M&W35l« DNA &«&&f : &#?iJJ8#W 

aw^*2L^»«fe»^»B^«i«as^w«*. %&mm hsa-i 

^^^^WiE^^?!l6<J/jN>tga^^^i!j^T^«SW HSA-I 
ft*»liE HSA-I Wa«««flHSIt. JS#ttfflTW>M^I|J*-»«Jtt 
£BP&=£6$ft© 282 m Haein «|fg|{ll 431 Seal ffijft. 

2.HSA-II ^aw-ft-is^jcft 

&m±x \(i)+miri& hsa-i -i^/kfrtT* s 

OA-9 , 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 
CTACAGAAAT 

OA- 10 

AAACTCGGCTrrGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-ll 

TTCCCAAAGCCGAGTITGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCrCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCTTCTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( OA-9MOA-16 )j$^J5£^5'iSBamHI*3'«ClaIil^^. 

564b P tmm. hsa-ii frKWLttMT hsa £B#?ijiHj*M:5h pg#, 
ft±3ti ( 2 )«+j^^s6ft»jtBtBif^ia»HSA.nM-a > ^*!i*#^r 

HSA-II pBKS/HSA-II . S 6 * BlffJfcsTJfff &Bb»|fcJS 

s^wfiM^^pBKs/HSAW^E. «jss±;sti ( 3 ) *mm% 

5 pBKS/HSA-II DNA #ffir#M 

3.HSA-UI K&tto&iSm%& 

&ml±xi ( i )j9fj2B69^jaHSA-iAS»m tt&aj&srm 

OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 

ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACTnCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTrCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATT Cl ' 1 ' l ' l ' l GCTTCAGG 

OA-21 

ccagt aagtg acagagtcaccaagtgctgcacagaatctttggttaacaggcga 
ccatgcttttcagctctggaagtcgatgaaacatacgttcccaaagagtttaatg 

C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTTGATTTGTCTTTCCITCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTTCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 
TATGGATGGATGATTTTCGCGGC'1 1 rrGTAGAAAAGTGTTGTAATGCTGACG 
OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTrCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

f&JS&±X\ ( 1 ) +0H£frft^&PCRr«fcJ*8>h*tttf« 
( A0-17M OA-24 ) ^»^5'JS|BamHl*13 , ^Clalg6-WM,-fel«^7 
705bp mW& HSA-ffl #fL ^^Sft*THSASB)??!l6U3'^^. m 
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fol&SG HSA-III tem&Jljek&ft pBKS/HSA-III . IS 8 +HJ§fM^T 

mits fflkm&fcBmmmmw p bks/hsa-ui $&m&±x i 

««S»#ft £*qjE hsa-iii Jj-gfcttttSttiRip, MW&ftS 216 
Htm Styl <fc£*l«l=KM 373 Htm Hap-I M#H^m#MSfri£&Jff 1 
^MHSA-niK-g. 

4.£-feflE HSA £-|Sfl<j$lft-if ft& 

£fc HSA &mm*\ t&SmX&mM: -%%&*im BamHI ft HindllLJiindlll 
fP PstI,IU& PstI ft Clal M*Bj£K)£ffij66& pBKS/HSA-I,pBKS/HSA-II ft 
pBKS/HSA-m HSA-I % HSA-II ft HSA-III . ttftft-^SUB, & 

^immmmmm.^-^, mB^mn^mm^m^iaAm Bamm 

!PCIaI.5R||-ffl|ffiS6ttttfit3SpBKS.ffll2fi*THSA-I, HSA-II, HSA-III 
HSA DNAtfSWl &±i£&&& 

pbks/hsa mm&m&. &-&m±&mmi\frttmwMmiisA&®m 

ft±ifefrfc*i»«fifflfiitfc p bks/hsa $ 
^m%±mmm dna /m ^w^sw^iaw hsa m^ffnM^a» 

$£{fc#J*TO ( iU#J\L Sambrook et al. Molecular Cloning, A Laboratory 
ManuaUnd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . nfgcJiBgfattl^ 
*J«M! 0344459 ftg^Wit WO90/10697 ^M&^&ftM^i* 
#£BJf$££j$ HSA £g 

WMfld-f^tfii^iJff^^tfeWJffifitpPlCP ( lnvitrogen )**Jj£>HT#« 
& HSA M!Dffli&&SiflC H«[ P PIC9 ^S^^aiSIEHBW&ifcW 
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ttmmm&mtt&mmnfrn < #gM&mmsjm) , aoxi 

eSfr^^a. .aB*#«Mfrf- ( AMFi»j) . 3'AOXl 
#*»Jktf&. HIS4-ORF, 3 'AOXI m CoEl glH^WM^ 

( 5000rpm, 5## )ttMJAin%tt#IUlKSftft«IM«tDNA 
( #ja&»J 1 pPKS ) . faJsft EcoRI » Xhol ( # 3 

#8Lh3£3flfc ( 1 ) fcl&W pBKS/HSA^&DNA ^ 2fi 1 

( Promega ) R EcoRI ft Xhol ( # 3 ) 37 

icftffl 1.5 /mm, & i %a(«tt»js±i&*^w^HiikHSA4fiia^iL 

&*«J2ng ( lOul ) ^HSASB^m-^ffilHl^SS^^pP^SSta^ 
«£, ^T4DNA^gg(3^)#^T, £16 17 /jMtf^gjfi 

ffi^SIMaEftta-g-tt^ftfiiit O.IM CaCfeMMg&^TO 

dh5 a mm. «££*w£mr**«i lb T^ia^smrafcifcte 

( Amp R ) M^-fcffiiS. #jA+£&M*fcDNA. ffiBamfflfPClal^ftM 
WffiSDNA^ElSDS - PAGEfeto^SJS. #£DNAfffl#W»j£tli 

tEmmm.±MjEm-MfoffiAT^ hsa shkh&h p pic9/hsa . 

***W»^±iK&1&*l*W»H*iiSfcfr pPlC9/HSA 3»ibE»r« 

ffl^^m^^pPIC^SAM^W^JBffUDHS a *#ft«£l£& 
JtfiLpPIC9/HSA. #M3E*ZJW«6Jg, *|S!l&&J'Mb 

ftl* JffF#4fcB#*l*#*W»«J pPlC9/HSA M jfitt DNA . ffl Sail (5 
^37 x:/jc^*#ffcl(Hi9pPIC9/HSA, ttXfljffittttDNA. 

%m®&tkt%i?®mit&Mm¥mB&Gsu5 < his - ) jm* ( nrrl 

Y-15851 ) . Sail P P1C9/HSA eI&£m¥0B-%Pm&fr<¥#MmM 

NIMMm®*, rfB^WAOXlSS. *^ P PIC9/HSA&#*rHISg@. 

&«rs^ his '&mmnmmm&)mim. 

«FB)»*J£jfc»# GSl 15 C NRRL Y-15851 3 gft^gj 10ml YPD ±g 
$£(1%#9I1M, 2% Sim 2 30t:*««#il 
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®JG%L lml ^ 500ml YPD ig#g+ig#£l 12 - 14 

/Ntt, M OD 6M - 1.3-1.5 ft'l> ( 3000rpm,5 ##,4 C ) ife&gfflflS, #Sfr 

^ 1M Ujm&i8$+ . 

# 10n g £Stt4fc$ P P1C9/HSA DNA jfolA 80ja1 ±£#J GS1 15 &JB 
( Invitrogen),&#M&i§£##J&# ( 1500V/cm, ) 10 

mim&#to im \ummik, j&2oo U i 

aUSAiMlMH 1 MD ¥ ft ( 1.34 % YNB,4 * 10' 5 0.5 
fP MD ( 1.34 % YNB , 4" 10" 5 1 ITOS 

±. ft B**E MD ft MM ¥fc±#3iJ&#&# HSA £S ft GS 1 1 5-Albumin(ffiS 
* Mut^JUWWW GSU5(GS115- & -gal)fPiJS# ( HIS * Mut * 
Xd-jaia»aSyWTHIS *Mut '^EiaWV* pPIC9/HSAfiaM^WPBttft^ 

#. *jtk^±^^j^M¥«^ 3oc ts^ra^, g+jwr his * Mut *mm&) 

MM iS#£fP MD «#*±J$JfcjE*£ fc. JWIMrtfcfcyNWJRII* 
'fltfUW. ^HIS < Muf^§!6?j|l^^«MD^#S±iE^^, {&& 
MM ##*±£fc«1t^**t&&fc. 

#8c±ifc£rfcj)$&PjlHj 50 4* HIS * Mut + &3Lfemft#%mft 3mlYPD 
30T:tg8*#24/hiti, &Jg*<fri|fc£Uliltt. ftaBJiSftfc 

^wwaiia. ft<b£i$*iij&ffl&jg. »«rj**ft«ftffi*»/«'t5r ( in. 

&tm lOOjil )ifa&{£/##® ( 24:1 , gfriR lOOuJ ), &J&%&ttDNA. 

rTJB pcr #i£&«!lft±&{ii!l&&9&fe# dna , »m-&ffim&m# 
#*£E£rtWHSAagH«Wtt#4fc#. l^a C 5ul )±i6*» 

«iM^ia*ti dna ^m^Amikr^mmmj pcr 

10XPCR ( 5^1 K^HfflDNA ( lug )#J5ul; lOOmMdNTPs 

( ) ; 5'AOXl 3l^(0.1ug/ul£<] 5nl ) ; 3' AOX1 3l4tK<>- £l 
5|xl ).;^iB*Sf7KMA<*WA 50m1 . #}UA 0.25^1 Taq DNA ^£$(51J/mI), 
^+5-AOXl %m, 3'AOXl Sl^lfcg Invitrogen&f]. 

PCR 94-C$.£&2fr®, &B&T&&#i£ft 25 fctg 
Jp: 94t:$tt( 40%» , 55Cg:tt ( 90%^) , 72 TC fi§# ( 1 ) . 
MlB 72 x: jg# 7 PCR PCR Ix&j*^ l % i*J3g*t 

M%»±«feiifc, M&£$#rilttHSA£g)m, M-^ftfcb^W 
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in&m*mm. mm&stv. p pic9/hsa m*R»* gsus mw 

^«aai£^»CGMCCNO. 03S+ 

£»4 : hsa&^^ 

mm 3 *m*m%&mmiKm=?BMGmm ( iooum*mi 

1.34 % YNB , 4X10" i ) 30 C JJg&## „ ^ 

»*. A^ttftSUJISJgmrrA^BMM*^ ( lOOmM&ggfl, 134% 
YNB, 4xio 0.5%^)t30iC^Wm^3lJ^O, 
24, 48^: 96, 120, 144 WrtTOftatffSDS - PAGE 

13 ) . 

*r ppic9 Gsus going 48 /J^(nr^^jg#±^^^^^ra. 

( SDS - PAGE *KS«F«jR±»ge i ffii6«»aB!K«FmttJlLh, 
«%«KSF«IUi«Km 5 % JHLmftti pbs fttff !£?BT&I33 2 /Jm*# 

«PBS» 3te , «FttK^ttHSA«Jl»(^ii^g) ( 1:50***) 
37 Cfcifi 1.5 /jMtf. WM PBS ftagflggfefc 3 ^JfjUijBg^)^^^, ftr 
ttM^MWMftttrmKtttt^^.jA;^ ( Cooper Biomedical Inc ) 
( 1 :3000 )®it#=f WCTWW 1.5 /JM*. MA 50mM Tris-HCI,pH6.8 
»*8fe*3 &;5j/UA/»^«-|Bc ( DNB ) fife 5-10 #WS, 

MLtM^fe&Sf. ME i4JBrr*W«f*RTW#lti,*«9l'frJ«WHSA* 

Sfcffifcl 5 : HSA £j*j*'#jrj<j*litt 

# PPIC9/HSA # fctfj GS1 15 gftt& 50ml BMGY t&#2t#J 

*s#tfs* 30 •cmmtzmtj 48 ^m^im^u oD^^m 4.0 . & 
s«c^*uijia^«*i3!i^Tft»ai^ 700ml bmgy t&&&vmft£&w 
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( 1500rpm ) ffittrt^j||«ft^fiE 20 % W±Snififn«. fcft'MStSfctg 

^ftfjbnAMto struktoi J673 fgi&anafifclil^tt^iS^jat. S-a-tEb 
MffimHE, faSlrt3iA-& 0.5 % 'NSffl^'g-H-fftte bmmy 
( 700ml ) , 30 t:T8&aHT*W4#fflm jlfc$#lfrffcft£&48*fKjEP 
% - o.7 %. ^#jg 20 /htttfttteittlMfc, 

«, HSA 4.5 g/L . 

( io,ooo rp m,i5 ) tt*«»«j±»«, ? 70 cjboftfta 20 m 

IsVtimtVm 15 X:, ( 15,000rpm ,20 ) £&fe&1ltft3£flt&rt 
WJft3Ett5ftia©ffiW'Cf±»*iili5t?LS* 0.45 |i MffiffUftlft ( Millipore ) 
ii»J&?l/B«B#?ffc* 30,000 MjgilM ( Millipore ) J»jltti»* 
PJfc*£M:*:£j 0.5L &JSHZ.Ifttt$tt pH WUS 4.5 iiiiBS* 
mS0nM ®mWm$ l M ( pH4.5 ) RR02 Jftfettfll ( 5 x 25cm, 

ttJ£#3R«J 500ml ) atfrJftfc, lfoBf^a»*Wtfctii*rtlPA*lfi«. « 

10%.&M&B53fcffl50mM#Ift|fc + 10%(NH4)2SO4, PH6.8 9 
tt«¥«rittt phenyl Sepharose ttM, MH&^W¥*M±i£flPF* 
^«?5fc&&, ( 200mMPB +\30%£pW»+ifc pH 

6.8 ) mm--&&2ZQrMW&mj&fm'j>. m.-^mmm^.G-ism. 
mmm^sst^mm^mnm^m^M^m hsa r®. 
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mm 

( i ) . 

( in ) mm 2 

( IV ) ifliflUlk*fc: 

( a ) 2« 

(B) «ffl|: *JRUH92# 

( C ) TO: ±J* 

( D ) B£: **AK#*PS 
( E ) 200031 

( v ) anmmm& 
(a) frmam: 3.5 

< B ) Tf-g#l: AST Pentium III+4/66d 
( C ) ftftjggE: Windows 95 
( D ),&#: Word 97 

( VI ) rumffrjQ: 

( A ) %t£: 86 - 21 - 64735898 
.(B) %#: 86 - 21 - 64674742 
( 2 ) SEQ1DNO: 1 MM 



( i ) mm®.- 

( A ) -ixJJt : : 1758 -t^Xj 

( B ) -USSS: 

( C ) MM: jRfc 

■(d) mvmw. m& 

( II ) #?3§?PJ: DNA 

( III ) SEQ ID NO : I 



I 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTG AAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATA^AGCTG CATTCACAGA 

501 ' \ ' 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAG A TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 - 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GCCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 

( 3 ) SEQ ID NO : 2 



< i > frvmm: 

C A ) Kg: 585 -f^ggf 

( b ) mm- 



( C ).ttffl: 

( D ) mh%fo 

( 11 ) 4>7-*"2H: JeCUifi 

( 1U ) PfmSfi&: SEQ ID NO: 2 



I 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
IS 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Tlir Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 
222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Scr lie Ser 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu GIu Lys Ser His Cys 
290 

He Ala Glu Val Glu Asn Asp Glu Met Pro Ale Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu tyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 \ ■ 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His 
511 

Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 33/11 

f*x: caw T»r; c"iv f ;at: aaa aua <:at i:< a pac aa<: Atrr i :a< i irrr r«T cat n*7 tit aaa cat 

<j)y rjiy ner leu glu lyn nnj n?ip nla hln lyrt n*?v cjiu vnl nla hia arg phe lyn asp 

61/21 . K •' ' 91/31 

TTO GOT GAG GAA AAT TfC AAA GCC TI'A CTIU ITA MT OCT TIT GCC CAA TAT CIT CAG CAA 

leu gly glu gin ar.n pho lys ala leu vnl leu lie ala phe nla gin tyr leu gin gin 

121/41 151/51 

TOT CCA TIT GAG GAT CAT GTA AAG Tit? CIT AAC GAG G*IC ACT GAG TTC CCT AAA ACT TGT 

cys pro phe glu asp his val lys leu val asn glu val Uir glu phe ala lys tlur cys 

191/61 211/71 

CIT GCA GAC GAA Tr.T OCT CAA AAT TttT GAT AAG TCI* CTO CAT ACC CrA TIT GGT GAC AAA 

vnl ala asp glu ser ala glu asn cys asp lys nor leu tils tlir leu phe gly asp lys 

241/81 271/91 

TTG TGC ACA GTC GCr ACC CTT CGA GAA ACr TAC GGT GAA ATC GCC GAC TGC TGT GCA AAG 

leu cys thr val ala thr leu arg glu t)ir tyr gly glu met ala asp cys cys ala lys 

30J/1Q1 .131/111 

CAA GAA CCT Gag A<3A AAC GAA 'lt!C TIT TltJ CAO T AC AAA GAT GAC AAC CCT AAT CIT CCA 
gin glu pro glu arg asn glu cys phe leu gin hln lys asp asp asn pro asn leu pro 

361/121 391/131 

CCT 'ITA GTO AGA CCT CAA rriT GAT GIG ATO ( lt5T ACA GCC TYC CAT GAT AAT GAA GAA ACT 

ntg lou val arg pro glu val anp val mot cyr. thr nla phe his asp asn glu glu thr 

421/141 /I51/151 

TIT TTC AAG AAG TAC TI7V TAT GAA A'JT GCA AGA AGG CAC CCA TAC Tit: TAT GCC CCG GAG 

phe leu lys lys tyr leu tyr glu lie ala arg arg his pro tyr phe tyr ala pro glu 

4R1/161 f>1 1/171 

CTA CPG 7TC TIT OCT AAA rOT TAT AAA CfT GCA 'ITC Ar:A HA A TOT IMC. CAA GCr GCC GAT 
leu lou phe phe ala lys arg tyr lys ala nla phn thr glu cys cys gin ala ala asp 

541/lfil 571/191 

AAG GCA GCT TGT CTC TIT? CCA AAG CI A GAC GAA TIA AHA GAT GAG GGT AAA CCT TCT TCT 

lyc ala ala cyn leu leu pro lyn leu anp glu leu ntg nnp glu gly lys ala ser ser 
nni/7.ni 

GCC ATC GAT AW 
ala lie asp arg 
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OA-1 OA-3 OA-5 OA-7 
► ► ► ► 



BamHI 



BamHI 



OA-2 OA-4 OA-6 OA-8 

PCR 



i 



PCR 



ICR 



HSA4 



BmiHI+Clfil 



HSA-I 



Clal 



BamHI 



pBKS 



DnmHI-i-Clal 



ft 



pBKS 




ii 

8 



v 



amHI 



HSA-I 




®4 



4 



1/1 

GGC GGA TCC GAG OC?F AAA OCT TCT TCI" GCC 
gly gly ser glu gly lys ala ser ser ala 
fi}/21 

AAA TIT nc;A rJVA ACA cjr.T TIT AAG crA HTJ 
Jy:: <|Jy if hi ;ti(| |0i»* lyj: tip 

J21/41 

AAA GCC GAG TJT GCA GAA GTT ICC AAG TTA 
lyn njn glu pho i>ln glu vnl. nor iy:i )<ui 
inj/r>i 

Itri' TOC CAT G»5A GAT TIVJ CTV GAA 'HiT OCT 
cys cys his gly asp leu leu glu cys ala 
241/61 

TGT GAA AAT CAA GAT TCO ATC TCC AGT AAA 
cyn glu asn gin asp ser lie ser cer lys 
301/101 

GAA AAA TCC CAC TQC A'JT GCC GAA GTC GAA 
glu lys ser his cys lie ala glu val glu 
361/121 

1TA GOT OCT GAT TIT GIT GAA AGT AAG GAT 

leu ala ala asp phe val glu ser lys anp 
421/141 

GTC TTC TTG GGC ATC TIT Tlt3 TAT GAA TAC 
vnl phe leu gly met phe leu tyr glu tyr 
491/161 

CTC TIX? CITS AGA C!T GCC AAG ACA TAT GAA 
l?u leu leu arg leu aln lys tlur tyr glu 
541/181 

f!AT CCr CAT GAA WJ* ATC GAT AfV! 
ar.p pro his glu cys J In arsp arg 



31/11 

AAA CAA AfW TIG AAG TGC OCT AGT CTA CAG 
ly3 gin arg leu lys cys ala ser leu gin 
91/U 

OCT (TJ'A GCn CGC CTG aoc CAG AGA tit CCC 
vi» I m«f lou nnr gin ntq phn pio 

J 5 I /O I 

GTC ACX5 GAT TIG ACC AAA GTC CAT ACG GAA 
vo] t.lu; lmi thr lys val his tlur glu 
21 1/7 J 

GAT OAC AOG CCG GAC "TTU GCC AAG TAT ATC 
asp arp arg ala asp leu ala lys tyr lie 
271/91 

CTG AAG GAA TGT TCT GAA AAA CCT CTT TTG 
leu lys glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATC CCT GCT GAC TIX3 CCA TCA 
asn asp glu met pro ala asp leu pro ser 
391/131 

rrrr tcc aaa aac tac gct gag gca aag gat 
vnj cyr. lys ar.n tyr ala glu ala lys asp 
451/151 

GCA AGA AGO CAT CCA GAT TAC TCT GTC GTG 
ala arg arg his pro asp tyr ser val val 
511/171 

ACC Airi' CI A GAG AAG TGC IXTV GCC GCT GCA 

tlir tlur l«u glu lys cys cys ala ala ala 



1*1 5 




T4 mm 




1*16 



6 



1/1 11/11 

t:'i r : r?v\ in- t f ,r i:rv ot c'a cat rrr i'at caa 'iirr tat cn: aaa crrr rir cwt gaa tit 
Mly gly r.or cyn aJn nln nla 'a.-tp pro his r|hi ryn tyr ala lys val plie nnp glu phe 
61/21 91/31 

AAA CCT CJT GTG OAA GAG CCA CAA AAT TTA MT AAA CAA AAT 1GT GAG CIT ITT GAG CAA 
lys pro leu val glu glu pro gin asn leu die lys gin asn cys glu leu phe glu gin 
121/41 151/51 

CIT GOT GAA TAG AAA TTC PAG AAT rvr: ri« VIA fTIT f T7|' TAf ACT! A AC! AAA GTA CCC TAA 
1«.ii <,1y ,ji u (y t |^ y: , llJ|( , (| | M nln lru lnu ya j t| ^. ^ o g ^ 

181/61 2LI/7J 

G1tJ TCA ACr CCA ACT TPG GTA GAG GTC MCA AGA AAC CTA <X!T AAA GTC GGT AGC AAG TGT 
val r.or thr pro tlir leu val glu val ser nig asn leu gly lys val gly ser lys cys 
241/81 271/91 

TGT AAA CAT OCT GAA OCA AAA AGA ATG CCA TGT GCA GAA GAC TAT CTA TCC GTT GTC CTG 
cys lys his pro glu ala lys arg lust pro cys a la glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG 1TA TGT Glt3 1T0 CAT GAG AAA ACC CCA CTA ACT GAC AGA GTC ACC AAG TCC 1UC 
nm gin leu C ys val leu his glu ly3 thr pro val ser asp arg val tlir lys cys cys 
361/121 391/131 

ACA GAA TCT TTC GTT AAC AGG CCA CCA 1GC TIT TCA CCT CTG GAA CTC GAT GAA ACA TAC 
thr glu ser leu val asn arg arg pro cys phe ser ala ^eu glu val asp alu thr tyr 
421/.M1 

f«T rr:c aaa mag tit aat r;r*r caa Af-r vvc act! nr t at goa cat.ata i\rv aca err tct 
vnl pro lys glu phe asn ala glu thr phe thr phe his ala asp lie cys tlir leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA ATC AAG AAA CAA ACT GCA CTA GIT GAG CTA GTG AAA CAC AAG CCG 
glu lya glu arg gin 11© lyn lya gin tlir nln leu val glu leu vnl lys his lys pro 
541/181 571/191 

AAG GCG ACT AAA GAA CAA CTG AAA GCT (JTf A1G GAT GAT TJtT GCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val m*t asp asp phe ala ala phe val glu lys 
601/201 6317211 . ■ 

Mt?P TGT AAO r.JfT GAC GAT AAG CAA ACT 'It XT TIT GCC CA<: f!AA f>T|' AAG AAA CTA OTI 1 GCT 

cyr. ryrt lye ala anp- ar.p lyn glu thr cyn pho a In qlu qlu gly lys lys leu val ala 

6r,t/m 691/231 

GCA TCT CAA GCT CCC 1TA Ctrl' TTA TAA TAG GAA TTC ATC GAT AOG 

ala cer gin. ala ala leu gly leu OCH AMB gLu pho ilo asp arg 
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BamM 



BiunHI 



i 



PCR 



i 



PCR 



BamHl+Clal 



llSA-lrt 



CloJ 



Clal 



BamHl-rCIai 



amHl 



,f Clal 
ti pBlvS £ 

V . J' 



BamHI 



HSA-UI 



pBKS/HSA-111 

ft SJ 



08 



8 




BamHI 
mill 




HSA-1U 



S9 



9 




1- 



XhoJkEcoRl 
HSA ScoBI 




[llllll 

s I 3'AOXl TT 

5'aoxi 



jlAmplallirf H1S « | 




Xhol 



| XhoI+EcoRI 
*HC9 SeoRZ 



1 



T4&SM 



s 

5'AOXI 




HSA>* 



If Amp pP^C9/HSA | 3'AOXI TT 

HIS4 



V 



Cot£I 



3'AOXl 



@ 10 



(0 



AulmRNAS'ftS 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCTTTTGAT TTTAACGACTITAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA - 

Leu Glu Lyi Aij Alp Ala ( 
o - BTtf^Hc ♦ I HSA * 
4 ► 

I. 

EcoRI AOXImRNA3".5|USJ * 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 

Leg OCH AMD 
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2036 PKS*# 



1636 -4 HSA£-fcg© 

1018 



. HSA-lIltfa 

517 . - ^— HSA-1, UK* 19: 
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48.0 
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